• ∆m s > 13.1 ps −1 (@ 95% CL)
• ∆m s > 13.1 ps −1 (@ 95% CL)
• sensitivity (@ 95% CL) of 13.3 ps 
Introduction III
• limits from fits to Standard Model:
• ∆m s < 20 ps
(@ 95% CL)
• "The SM cannot easily accomodate values of ∆m s > 25 ps
." (PDG) Reference for this talk: 
• event simulation and reconstruction
• generation with PYTHIA 5.7
• bb production in pp collisions at √ s = 14 TeV (direct production, gluon splitting, flavour excitation)
• b decays semileptonically, giving µ(p T > 6 GeV, |η| < 2.5)
•b forced to produce required B-decay channels
• ATLAS Inner Detector response simulated with GEANT3-based DICE
• reconstruction with Kalman-filter based algorithm (xKalman/ATRECON) Event Selection II
• triggering procedure
• Level-1: muon with p T > 6 GeV, |η| < 2.4, from semileptonic b decay , "low luminosity"):
Combinatorial bg. 4 ch. tracks 1920 6 ch. tracks 1830
• charge-conjugate channels implicitly taken into account
• combinatorial background study based on 1.1 million bb → µ X events 
Likelihood Function
• probability density function (j = d, s)
• µ 0 = −1: probability that a B • µ 0 = +1: probability that a B 0 j decays after time t 0 as a B 0 j
• p j (t 0 , µ 0 ) modified through experimental effects Likelihood Function II
• considering wrong-tag fraction ω j
• adding pdf's from oscillating sources and combinatorial background with fractions f
=⇒ likelihood of the total sample: 
• statistical significance of an oscillation signal: S ≈ 1/σ A Measurement limits: set using the amplitude-fit method
• 5σ limit defined as: S = 1/σ A = 5
• 95% CL limit defined as: data + 1.645σ A = 1
• 95% CL sensitivity defined as: S = 1/σ A = 1.645
Accuracy: determined for values less than the measurement limits, using the log-likelihood method Systematic Uncertainties Contributions to the systematic uncertainty:
• relative error of 5% on the wrong-tag fraction for both B • uncertainty of 5% on the (exponential) decay time τ cb of the combinatorial background
Results
Dependence of amplitude and its statistical and systematic errors on ∆m s : (In the generation, the value of ∆m s was ∆m s = ∞.) The ∆m s measurement, if within the reach of ATLAS, will be dominated by statistical errors.
Conclusions
For an integrated luminosity of 10 fb −1
(statistical errors only),
• 5σ measurement of ∆m s possible up to 22.5 ps −1
• experiment will be 95% CL sensitive up to 36.0 ps −1
• accuracy of ∼0.07 ps −1 expected at ∆m s = 22.5 ps
The effect of the systematic uncertainties will be rather limited, provided that precision of f B 0 s fraction and proper-time parameterisation are improved.
"The values obtained in this note for the measurement limits and accuracies should be re-evaluated at a later time, taking into account the changes in the detector geometry [. . . ] "
